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ABSTRACT 



A patient monitoring system for use in a telemedicine 
system that allows multiple medical devices to communicate 
with a control unit via an interface that uses a single 
interrupt. In architecture, the system can be implemented in 
hardware, or a combination of hardware and software, and 
is more particularly implemented as follows: A plurality of 
medical devices are connected to a control unit via a device 
interface that uses a single interrupt in the transmission of 
data from the medical devices to the control unit. When a 
medical device has data to transmit to the control unit, the 
medical device transmits data to the device interface, and the 
device interface uses its single interrupt hne in the trans- 
mission of data to the control unit. 

25 Claims, 4 Drawing Sheets 
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PATIENT MONITORING STATION USING A 
SINGLE INTERRUPT RESOURCE TO 
SUPPORT MULTIPLE MEASUREMENT 
DEVICES 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application clainis priority to and the benefit of the 
filing date of U.S. Provisional application Sen No. 60/026, 
986 (Attorney Docket Number 62002-8450), filed Sep. 20, 
1996, entitled ELECTRONIC HOUSE CALL SYSTEM. 
The above referenced provisional appUcation is incorpo- 
rated- herein by reference. 

GOVERNMENT CONTRACT 

The U.S. Government has a paid-up license in this inven- 
tion and the right and limited circumstances to require the 
patent owner to license others on reasonable terms as 
provided for by the terms of Contract No. DAMD17-95-2- 20 
5020 awarded by the U.S. Army Medical Research and 
Material Command of the U.S. Government, 

BACKGROUND OF THE INVEN HON 

1. Field of the Invention 25 
This invention generally relates to the field of telemedi- 

cine systems, and more particularly to a patient monitoring 
station comprised of a plurahty of medical devices in 
communication with a single control unit. 

2. Background Information 
Traditional telemedicine systems are manufactured in a 

rigid manner with set numbers of medical devices packaged 
into a single product. Each medical device is connected to a 
computer with its own interface. This can be accompUshed 35 
through the use of the standard serial ports on the computer 
and/or the addition of interface cards to support the devices. 
Each one of these ports and/or cards uses a single interrupt 
for each connected device. 

Interrupts are commonly used to initiate real-time com- 40 
munication between a computer and a connected peripheral 
device. When a peripheral device has data to transmit to the 
computer, the device will generate a hardware interrupt to 
notify the computer of its request. An interrupt handler on 
the computer will detect the interrupt and dispatch an 45 
interrupt service routine (ISR) to process the interrupt. In 
general, interrupt requests are high priority events that result 
in suspension of the current running process on the computer 
to allow the ISR to run. In the event that multiple peripherals 
send interrupt request signals to the computer, a priority 50 
scheme can be implemented to determine the order in which 
the interrupts will be processed. 

As discussed in the foregoing, current telemedicine sys- 
tems use multiple interrupts and/or multiple cards and 
interfaces for multiple connected medical devices. Several 55 
problems are associated with this approach of using an 
interrupt for each medical device attached to a computer in 
a telemedicine system. Obviously, the total system cost and 
complexity is increased simply by using multiple cards. 
Additionally, the use of multiple cards reduces the number 60 
of available card slots in a computer, thereby limiting the 
number of additional cards and peripherals that can be 
attached to the computer. The addition of a new medical 
device often requires the installation of a new card, which 
can be time consuming. Finally, the number of medical 65 
devices that can be attached to a computer in a telemedicine 
system is limited to the number of available intermpts. 



SUMMARY OF THE INVENTION 

Certain objects, advantages and novel features of the 
invention will be set forth in part in the description that 
follows and in part will become apparent to those skilled in 
the art upon examination of the following or may be learned 
with the practice of the invention. The objects and advan- 
tages of the invention may be realized and obtained by 
means of the instrumentalities and combinations particularly 
pointed out in the appended claims. 

To achieve the advantages and novel features, the present 
invention is generally directed to a system and method that 
allow multiple medical devices to communicate with a 
control unit via a device interface that uses a single interrupt. 
Although not Umited to these particular applications, the 
system and method are particularly suited to a patient 
monitoring station for use in a telemedicine system where 
numerous medical devices are connected to a personal 
computer. 

In architecture, the patient monitoring station is imple- 
mented as follows. A plurality of medical devices are 
connected to a control unit via a device interface that uses a 
single interrupt. The device interface transmits data from the 
medical devices to the control unit. The patient monitoring 
station is configured so that the control unit and the medical 
devices can communicate with each other through the device 
interface. 'ITie device interface uses a single interrupt to 
request data transfer to the control unit. 

In the present invention, the medical devices and control 
unit communicate with each other via the device interface. 
When the control unit has data to send, it transmits the data 
to the device interface along with the address of the medical 
device that is to receive the data. The, device interface then 
decodes the address and transmits the data to the proper 
medical device. When a medical device has data to send to 
the control unit, it transmits the data to the device interface. 
The device interface then sends an interrupt request to the 
control unit via its single interrupt Une. The control unit 
processes the interrupt request and the data is transmitted 
from the device interface to the control unit. A key feature 
of the present invention is the use of a device interface that 
uses a single interrupt in the transfer of data firom multiple 
medical devices to a control unit rather than the use of 
separate interfaces and interrupts for every connected medi- 
cal device. 

The invention has numerous advantages, a few which are 
delineated, hereafter, as merely examples. 

An advantage of the present invention is that it overcomes 
at least some of the problems and deficiencies of the prior art 
discussed hereinbefore. 

Another advantage of the present invention is that it 
provides for the possibility of connecting a large number of 
medical devices to a single computer. 

Another advantage of the present invention is that it 
reduces the complexity of the hardware associated with 
interrupt request generation and handhng b3Miisijng only a 
single interface — " 

^^^'^'^other advantage of the present invention is that it 
allows for easy in terchangeability of connected medical 

""^noiher advantage or ine present invention is that it uses 
only one interface in a computer for all connected medical 
devices 'instead 01 an mterface lor eacn device, inereoy 
providing resources for other peripherals. 

Another advantage of the present invention is that it 
allows for plug and play compatibihty with multiple medical 
devices. 
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Another advantage of the present invention is that it 
allows for the quick integration of new medical devices into 
the telemedicine system. 

Other features and advantages of the invention will 
become apparent to one of ordinary skill in the art upon 
examination of the following drawings and detailed descrip- 
tion. These additional features and advantages are intended 
to be included herein within the scope of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention, as described in the claims, can be 
better understood with reference to the following drawings. 
The drawings are not necessarily to scale, emphasis instead 
being placed upon clearly illustrating principles of the 
present invention. 

FIG. 1 is a block diagram of a telemedicine system 
comprising both patient monitoring stations and central 
monitoring stations. 

FIG. 2 is a block diagram of a patient monitoring station 
having N medical devices connected via a device interface 
having a single interrupt to a control unit. 

FIG. 3 is a block diagram of an embodiment of the control 
unit of FIG. 1. 

FIG. 4 is a flow chart of the transmission of data from the 
control unit to a medical device of FIG. 2. 

FIG. 5 is a flow chart of the transmission of data from a 
medical device to the control unit of FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, a telemedicine system 10 is 
shown comprising a plurality of central monitoring stations 
54, 56, 58 connected via communication network 52 to a 
plurality of patient monitoring stations SQa and SOb. As 
illustrated, a central monitoring station is provided at the 
hospital 54, the doctor's office 56 and the doctor's home 58. 
These locations for a central monitoring station are merely 
exemplary. In general, central monitoring stations will be 
placed in convenient and strategic locations for health care 
professionals to have remote access to their patients. 
Through any of these central monitoring stations 54, 56, 58, 
a health care professional can obtain diagnostic measure- 
ments performed on a patient, at one ofH he remnte patient 
Tnitoring stations 50fl, 50j5?. Moreover, through communi- 
cation network 52, the patient and the health care profes- 
sional can communicate via any one or more combinations 
of voice, video and datj 



2 is a diagram of a patient monitoring station 50 having a 
control unit 11 connected to device interface 17 via I/O bus 
13. I/O bus 13 is comprised of a data bus 15, address bus 16 
and one or more interrupt lines of which only a single 
5 interrupt line 14 is used according to the instant invention. 
In the preferred embodiment, device interface 17 comprises 
a serial card that has multiple serial ports and, 
advantageously, uses only single interrupt line 14 to initiate 
communication with control unit 11, which is typically a 
personal computer. Device interface 17 is connected to a 
plurality of medical devices 21, 22, 23. Additional medical 
devices (not shown) may be configured to communicate 
with the same control unit 11 via device interface 17 or an 
additional interface (not shown) connected to the same 
J5 control unit. FIG. 3 depicts an embodiment of the control 
unit 11 having the telemedicine application software 26 
residing in memory 27 connected via a local interface or bus 
28 to a processor 25. 

As shown in FIG. 2, control unit U sends data to device 
interface 17 via a data bus 15 and address bus 16. Device 
interface 17 transmits the data placed on the data bus 15 to 
the appropriate medical device 21, 22, 23 by decoding the 
information placed on the address bus 16. The medical^ 
devices 21, 22, 23 transmit data to control unit 11 via deviq 
25 interface 17. In this process, one or more medical devi( 
21, 22, 23 sends data to device interface 17. Device interfai 



20 



The mstant mvention is directed towards patient moni- 
toring station 50 as shown in FIG. 2, which is typicaUy 
located in a remote (i.e., outside of a medical center) 
location such as a patient's home. The invention can be 
implemented in hardware or a combination of hardware and 55 
software. When implemented in a combination of hardware 
and so ftware, thft Qnftw:^rg su pp orti ng the single interrup ts 
communication method for the pat ient monitoring stati on, 
can De siorea, transported, and/or utilized while residing on 



1 7 buiTers and que ues the req uests and then uses sing] 
i nterrupt line 14 to indic a te that it has data to transmit^ 
contrgljinjLll. Once control unit 11 is prepared to receivi 
30 the data, device interface 17 sends the data to control unit ll' 
via data bus 15. Patient monitoring station 50 can contain 
one or more medical devices and one or more device 
interfaces connected to a single control unit. 

Medical devices 21, 22, 23 can be implemented in numer- 
35 ous ways including, but not limited to, blood pressure 
devices, thermometers, pulse oximetry devices, electrocar- 
diograms (EKGs), scales, stethoscopes, or any other diag- 
nostic or data acquisition equipment. Additionally, medical 
devices can be freely interchanged with one another simply 
40 by unplugging one medical device from device interface 17 
and plugging in another. This plug and play compatibility, 
made possible by the system configuration and use of a 
single interrupt interface, provides piaximum flexibility in 
configuring patient monitoring station 50 to meet particular 
iS needs. Numerous combinations of different medical devices 
21, 22, 23 can be used in patient monitoring station 50 via 
device interface 17. Device interface 17 can be implemented 
in numerous ways, including but not limited to, an RS232 
interface, a single serial communications card, a bus such as 
50 the Firewire (IEEE 1394) or Universal Serial Bus (USB), or 




isfer process. Control tmit 11 can also be implemented in 
numerous ways including, but not limited to, a personal 
computer or other type of processing unit. 

"D l T c ombo d imont of c o n t ml unit U is sh o wn ln TI5r3.- 
The processor 25 executes the telemedicine application 
software 26 which performs, among other tasks, the steps of 



Vith any suitable computer based system . In the context ot 
this document, a computer readable medium is an electronic, 
magnetic, optical, or other physical device or means that can 
contain or store a computer program for use by or in 
connection with a computer based system. 

A preferred architecture of the invention will now be 
described with reference to RGS. 2 and 3. In general, FIG. 



65 



nimieroii&.fl5eihods for converting data from medical devices J 
2J<'22r23 into a form comprehensible by control unit 11^ 

le telemedicine application software 2 6 can inj^ntle 
mfnTTnii^mrlhnrtTthrmnrm dnti (^riUnrrrtf^f^nTor 
more medical devices 21, 22, 23 to device interface 17, 
converting data from a medical device 21, 22, 23 into a form 
comprehensible by control unit 11, converting data from 



the data transfer process. The processor 25 can include 
numerous methods fo r jxandliiag in terrupts and pmr<'«^,<^ jp cT 
any computer readable medium for use by or in connection go interrupt requesfes^^Tfie dlvice mtertace 17 ca^cludett^ 
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device interface 17 into a form comprehensible by control transfer, buffering, and priority functions associated with 

unit 11, and/or facilitating communication between a medi- using a single interrupt. Inasmuch as numerous combina- 

cal device 21, 22, 23 and control unit 11 that use different tions of medical devices 21, 22, 23 can be connected to 

protocols. In the preferred embodiment, the telemedicine device interface 17, device interface 17 in conjunction with 
application software 26 is stored in memory 27. Memory 27 5 ,he telemedicine application software 26 provide a plug and 

can be implemented in numerous ways including, but not pi^y ,ype of compatibility between the control unit 11 and 

imited to, RAM ROM, or any other memory device. The medical devices 21, 22, 23. Therefore, medical devices 

local interface 28 (e.g. one or more buses) connects the jl. 22, 23 can be comiected and disconnected from device 

proce^r 25 and the memory 27 to I/O bus 13 via I/O bus ^7 j„ combination. THis feature of the single 

controller 29 (see FIGS 2 and 3^ I/O bus 13 ^ typically an ^„ ^ interface 17 and telemedicine application softwlre 

Industry Standard Architecture (ISA) or Peripheral Compo- j • a wi u - ■ . 

nem interconnect (PCI) bus. 26 provides maximum flexibdity m configurmg patient 

^ . \ , ^ , ... ^ . , monitoring station 50. 

The operation of the preferred embodiment of the tele- a^^**- n ♦u ♦ i j ■ i- *• -^^ • 

... , in- J uju -.u c Additionally, the telemedicme application software 26 m 

medicine system 10 is described hereafter with reference to „iu -^.^ c c 

Tnnc A AQ TTii^c A AC II -* *u * • conjUDCtiOH With device mtefface 17 may perfoHii ncccssary 

FIGS. 4 and 5. FIGS, 4 and 5 generally portray the steps in • ♦ i . i a * i j- 

c fA* u* J- 1 / • -.i -1-^ J conversion or protocol translation functions. The telemedi- 

a transfer of data between a medical device 21, 22, 23 and • v c. • i j c 

,.„;f 11 i„ .AA',' cir^c A AC A cmeapphcation software 26 mcludes routines for converting 

control unit 11. In addition, FIGS. 4 and 5 provide an ^„aj^^ a * a * * ^ •* • 

, r *u r*i- • 1 • . . • . ^ commands and/or data generated at a central monitoring 

example of the operation of the single mterrupt mterface. et.ti^n «4 « /.^J^cm i\ w *u * i a- - 

™i, . J . , ... f . . ^ . . station 54, 56, 58 (see FIG. 1) or by the telemedicine 

BG. 4 depicts one possible combination of steps in the appUcation software 26 itself at control unit 11 into a form 
communications process whereby data is transferred from 20 comprehensible by one or more medical devices 21, 22, 23, 

the control unit 11 to a medical device 21, 22, 23. In this ^hat may use different communication protocols or data 

context, device mterface 17 is represented by a multiport formats. This translation ftinction fadHtates the flow of 

serial interface card with one senal port comiected to each information from central monitoring stations 54, 56, 58 

medical device 21 22 23, The telemedicine appkcation ^^e telemedicine software 26 running on control unit 
software 26 is imtialized on control unit l\and is executed by 25 11 to a diverse set of medical devices 21, 22 and 23. 

processor 25. lliis telemedicine application software 26 can ^^^^-^^^^ telemedicine application software 26 also 

include numerous routines used to process data resulting . it.* r • . ■ 3 — ■ 

f,^™ \.t^ * * c * * r.i_ J * . J- pertorms the runction or interpreting dat a received from 

from an interrupt request. The first step of the data transfer '^ ^^ ■ ^ i 4 — ' ^i X ^7^ — ■ f r- 

^1 u*i *u » 1 -1 • 1- medical devices 21. 22. 2 3 and formatting «h«^ mfo rm^^tion. 

process 31 occurs while the telemedicine apphcation soft- — . r . , ^ .mitii..,,-u, 

w.rp7/;icn,nmnrTnn..ntr^l..nitll I. 11 mto a fofm suitahle fhr transmi5;5;inn .rm.<.^.r,nmmum/>Mmn 



ware 26 is running on control unit 11. In step 31, telemedi- 30 igj^torm s^u^^ acr a^s -commHrncation . 

cine apphcation software 26 has data to send to o^e or more ^^i^^^^S^^^^^^^^^ 

medical devices 21, 22, 23. Control unit 11, in step 33, ^og^t^n^M the teleme^ 

places the address for the serial port corresponding to the mciuaes ^Potocpoi^ 

medical device 21, 22, 23 to receive the data on the address ^ A^ta transiation _routmes ^^ to tacUitate comiSi i- |jLj 

bus 16, and the data is placed on the data bus 15, While the 35 ^^ation t>elw^5T^ntral monng station and a patient 

^^u..A;^^^t A^^^^u^A u • * jj J monitonng station via communication network 52 and com- 

embodiment descnbed herem uses a separate address and „ .1 ^ 

data bus, it should be apparent to one skilled in the art that ~ ^^'^^ ^ ^ diverse set of 

amultiplexedorcombinedaddress/databuscouldbeusedin ^^^^^ ^ * P'""°' momtonng 

the alternative. Device interface 17 decodes the address and 1 j- 

enables the selected serial port corresponding to the 40 1° concluding the detailed description, it should be noted 

requested medical device 21, 22, 23 in step 34, The selected ^^^^ ^^'''^^^ ^^^^ ^^^^^ i° '^^^ °»^°y 

serial port receives the data from the data bus 15 in step 35 sanations and modifications can be made to the preferred 

Finally, the requested medical device 21, 22, 23 receives the emboduBent without substantially departing from the prin- 

data from device interface 17 over the selected serial port. ''^^^^'L mvention. All such variations and 

BG. 5 iUustrates one possible combination of steps in the 45 "^^^^^^f ^^^^^^^^ .^^ ^e included herein within the 

communications process whereby data Ls transferred from a "TP^ of the presen mvenUon, as set forth in the following 

medical device 21, 22, 23 to control unit 11. In this context f'"^^' ' corresponding 

as weU, device interface 17 is represented by a serial s^^t^i^es, materials, acts, and equivalents of all means or 

interface card with one serial port connected to each medical P*"' ^^^f are mtended to include any 

device 21, 22, 23. As before, the telemedicine apphcation 50 l^^'^'u^^^^^^^ 

software 26 is running on control unit 11 during the trans- we cld^^^^ specifically clamied. 

mission process. In step 41, one or more medical devices 21, . , ... - 

22, 23 sends data to device interface 17. Device interface 17 V ^ ."^on^toring system for use in a telemedicine 

buffers and queues the data and then invokes an interrupt ^y^tem, comprising, 

using the single interrupt line 14 in the next step 42, In step 55 ^ plurality of medical devices; 

43, the control unit 11 starts an interrupt service routine to ^ control unit; 

handle the interrupt request. Numerous routines for process- ^ device interface connecting each of said medical devices 

ing the resulting data can be included in the telemedicine ^o said control unit; 

application software 26 or memory 27. In step 44, the ^ first data bus connecting said control unit and said 

interrupt service routine processes the interrupt and notifies 60 device mterface; 

the telemedicine application software 26 of the availability an address bus connecting said control unit and said 

of the data in step 45. Finally, the telemedicine application device interface; 

software 26 reads the data sent originally by medical devices a single interrupt connection connecting said control unit 

21, 22, 23. and said device interface; 

llie device interface 17 can include numerous serial ports 65 a plurahty of second data buses, each of which connects 

to handle data sent by multiple medical devices 21, 22, 23. said device interface and a respective one of said 

In this manner, device interface 17 itself handles all data medical devices; 
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wherein said device interface is designed to communicate 
data from said control unit to any one of said medical 
devices, said device interface being designed to com- 
municate particular data from said control unit to a 
particular medical device by decoding an address cor- 
responding to said particular medical device on said 
address bus in order to identify said particular medical 
device and by communicating said particular data 
received from said first data bus to a respective one of 
said second data buses that conesponds to said par- 
ticular medical device; 

wherein said device interface is designed to use a single 
interrupt in the transfer of data from said medical 
devices to said control unit, said device interface being 
designed to communicate data from any one of said 
medical devices to said control unit, said device inter- 
face designed to communicate certain data from a 
certain medical device to said control unit by receiving 
said certain data on a respective one of said second 
buses that is connected to said certain medical device, 
temporarily storing said certain data, communicating a 
single interrupt on said single interrupt connection to 
said control unit, and communicating said certain data 
received from said respective second data bus to said 
control unit via said first data bus. 

2. ITie system of claim 1, wherein said medical devices 
are freely interchangeable with said device interface. 

3. The system of claim 1, wherein said medical devices 
possess plug and play compatibility with said device inter- 
face. 

4. The system of claim 1, wherein said interface is a single 
serial communications card having multiple serial ports for 
handling data transfer from a plurality of said medical 
devices and having a single interrupt interface with said 
control unit. 

5. The system of cl aim 1, wherein said m edical devices 
conngQl:a^^^^^^^c!g^^'^ntCTfa€^-via an .^821^ 

6. The system of claim 1, wherein said control unit is a 
personal computei\ 

" 4. A pa tierTTfnonitoring system for use in a telemedicine 
system, comprising: 

means for acquiring information about a patient's 
condition, said acquiring means comprising a plurality 
of medical devices; 
means for controlling the acquisition of said information; 
and 

means for transferring said information from said acquir- 
ing means to said controlling means using a single 
interrupt, said transferring means comprising: 
a first data bus means for connecting said controlling 

means and said acquiring means; 
an address bus means for connecting said controlling 

means and said acquiring means; 
a single interrupt connection means for connecting said 

controlling means and said acquiring means; 
a plurality of second data bus means, each of which 

connects said transferring means and a respective 

one of said medical devices; 
means for communicating data from any one of said 
medical devices to said controlling means by receiving 
said data on a respective one of said second bus means 
that is connected to said any medical device, commu- 
nicating an interrupt on said single interrupt connection 
to said controlling means, and communicating said data 
received from said respective second data bus means to 
said controlling means via said first data bus means. 
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8. The system of claim 7, wherein said controlling means 
comprises a programmable control unit, said control unit 
being programmed to perform the following functions: 

initiate the transmission of data from said acquiring 
means; 

receive an interrupt on said control unit; 

process data resulting from an interrupt service routine for 

said interrupt; and 
transmit data to said acquiring means. 

9. The system of claim 7, wherein said transferring means 
is a device interface. 

10. A method of communication between a plurality of 
medical devices and a control unit using a single interrupt, 
comprising the steps of: 

transmitting data from one of said medical devices to a 

device interface; 
invoking an interrupt on said control unit with said device 

interface when any data is to be transferred from any 

one of said medical devices to said control unit by using 

a single interrupt request line for each and every one of 

said medical devices; 
starling an interrupt service routine at said control unit for 

said interrupt; and 
transmitting said data through said device interface to said 

control unit. 

11. The method of claim 10 further comprising the step of 
converting said data from said medical devices into a format 
comprehensible by said control unit. 

12. The method of claim 10, wherein said medical devices 
use a plurality of communication protocols for transmitting 
data and further comprising the step of translating between 
one of said communication protocols used by said medical 
devices and a communication protocol used by said control 
unit. 

13. A programmable patient monitoring system for use in 
a telemedicine system, comprising: 

a plurality of medical devices; 
a programmable control unit; 

a device interface connecting each of said medical devices 
to said control unit, said device interface using a single 
interrupt in the transfer of data from said medical 
devices to said control unit; 

said control unit being programmed to perform the fol- 
lowing functions: 

initiate the transmission of data from one of said 
medical devices to said device interface; 

receive an interrupt on said control unit; 

process data resulting from an interrupt service routine 
for said interrupt; and 

transmit data to said medical devices through said 
device interface. 

14. The system of claim 13, wherein said interface is a 
single serial communications card having multiple serial 
ports for handling data transfer from a plurality of said 
medical devices and having a single interrupt interface with 
said control unit. 

15. The system of claim 13, wherein said medical devices 
connect to said device interface via an RS232 interface. 

16. The system of claim 7, wherein said transferring 
means further comprises a means for communicating data 
from said controlling means to any one of said medical 
devices, for communicating particular data from said con- 
trolling means to a particular medical device by decoding an 
address corresponding to said particular medical device on 
said address bus means in order to identify said particular 
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medical device and by communicating said particular data 
received from said first data bus means to a respective one 
of said second data bus means that corresponds to said 
particular medical device. 

17. The system of claim 1, wherein said medical devices 5 
are freely interchangeable with said device interface. 

18. The system of claim 7, wherein said medical devices 
possess plug and play compatibility with said device inter- 
face. 

19. The system of claim 7, wherein said acquiring means lO 
is a single serial communications card having multiple serial 
ports for handling data transfer from a plurality of said 
medical devices and having a single interrupt interface with 
said controlling means. 

20. The system of claim 7, wherein said medical devices is 
connect to said transfenring means via an RS232 interface. 

21. The method of claim 10, further comprising the steps 

of: 

communicating data from said control unit to any one of 
said medical devices; 
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communicating particular data from said control unit to a 
particular medical device by decoding an address cor- 
responding to said particular medical device at said 
device interface in order to identify said particular 
medical device and by communicating said particular 
data to said particular medical device through said 
device interface. 

22. The method of claim 10, wherein said medical devices 
are freely interchangeable with said device interface. 

23. The method of claim 10, wherein said medical devices 
possess plug and. play compatibility with said device inter- 
face. 

24. ITie method of claim 10, wherein said acquiring 
means is a single serial communications card having mul- 
tiple serial ports for handling data transfer from a plurality 
of said medical devices and having a single interrupt inter- 
face with said controlling means, 

25. The method of claim 10, wherein said medical devices 
connect to said transferring means via an RS232 interface. 

« « « 4t )|e 
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